Working with Reference
Materials in Nucleonica

ZS. Soti



Uranium Isotopic Reference
Material SRM 071

Nuclide Mixtures — Create the SRM mixture

Decay Engine — Nuclide composition today (or
any other date)

Decay Engine — Activity at creation time and
today or any other date

Dosimetry & Shielding — dose rate, gamma lines
at creation time and today

GSG — Gamma spectra at creation time and
today

Cambio File Converter to compare



Uranium Isotopic Reference
Material SRM 071

On 1. July 1977 200 g of natural uranium
sample chemically separated and has
been prepared as SRM 071

Create the SRM 071 mixture in Nucleonica
Show the nuclide composition today

Compute the activity at the creation time
and today.
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My Mistures | Edit | Uplaad Sample Mixtures

Matme

|SRM 071 U isotopes separated 1. July 1977

Description:

200 g natural uranium (U234, U235, UZ33) with isotopes fractions coresponding to the

m Significant figures:

(adic & hew Nuclics)

9210234 | 2.443e+6 | 0.01062 | 2.732e+19 5.400e-5 | 0.4860
9210235 1.138e+4 1.423 J.645e+21 T.204e-3 | 002764
9210238 | 2469e+6 1986 5.023e+23 05927 04913
Total: 3 5026e+6 2000 5.060e+23 1 1

“Warzion 3.0.23.0001 Copyright @ 2007-2012, dewaloped under a Licenze of the Buropean Atomic Enengy Community . & dghts reserved.
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Nuclide composition of SRM 071
today

Decay Engine

Mixture Selector — SRM 071

Activity in Bg at creation time 5.03e+6 BQ
Options Tab — select Date

Decay Engine tab — date 1 July 1977,
today

Start
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Decay engine
SRM 071 U isotopes separated 1. July 1977

Mlixture
SRMO71 Uisotopes separated 1. July 1977

Muclide selector

Decay Engine Options Mixture details

Cwestions, remarks, suggestions can be posted in the forum

arti ate /1 inal date /i Time span i i
Starting date 'time Final date /'time f Calculation details

01.07.1977 12:00:00 | | 2] 28.06.2012 13:4317 | | 2] [34.9934 Years I rber of timesteps:

Starting quantit Final quantit; Unit
aq v ! v Accuracy Factor:

5.03E+06 | [P | Becquerel v| _
Distance (cm):

Start | Reset | Mumber of linesr chains:

Type of graph:
|Activities V|

“ersion 3.0.23.0001 Copyright @ 2007-2012, deweloped under 3 License of the Buropean Atomic Bnergy Community . Al ights resenced.
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—e— 92 U234 —e— 92 U235 —e— 30 Th231 —e— 92 U238
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B3 Ral22h 16E3y | 432E+11 | 1.62E-10 |5.93E+00 | 5.93E+00 | 1.18E-04  1.66E-0

Time: 17 44 years (19

920234 2.44e+6 2.44e+0 | 2.44e+6
92 U235 1.14e+5 1.14e+5 |1.14e+5
90 Th231 114e+5 114e+5 1.14e+5
92 U238 24Te+6 247e+6 | 2.47e+6
40 Th234 2.47e+6 2.47e+8 | 2.47e+6
91 PaZ23dm 2.47e+b 2.47e+8 | 2.47e+6
Total: 1.01e+7 1.01e+7 [1.01e+7

t[Years]




SRM 071

 Compute the gamma dose rate at the
creation time and today — distance 1 m

* Display gamma lines at the creation time
and today

* Dosimetry and Shielding application (no
shielding)



e v nucleonica, com V‘ 5| X ‘;“ | D~
5 Favorites {& nuclzonica - Dosimetry and Shielding e - & =1 Em v Page~ Safety v Tods - '@"
~
Mizture
| SRM 071 U isotopes separated 1. July 1977 v Pluslide selectar
|:| Include daughters
Dosimetry and Shielding Doze rate/Thickness araph Options I iture details
Initial source strength Shielding material Dose rate {pSu/h)
Activity(By) + | [5.03E+06 Fb v 245E-03 eonica - Dosimetry and Shielding do ernet Explore m|
[ ] @.‘- e 8] i, nucleonica, com, V| 3| X |;.' | P
57 Favarites {E Nutleonica - Dasimetry and Shielding i - 3] =1 EEJ v Page - Safety - Tools - '@"
| ~
1 Number of lines {: 58 ZEP.4i 1.49E+05
Murnber of lines §4: 16 ZEP.GO: 1.75E+04
| Mumber of lines {y+x): 74 ZE.P.{total) 1.B6E+05
Source Shield Detector
| Source/detector distance (cm) | Download ®Excel OCSY  Separator: | Semicolon &' v | [¥]Use fiekd qualifier (")
I 1
100
Tissue y Dose Rate (USvh) ~
9210235 704 My 1.14E+05 1.42E+00 2.39E-03 2.10E-03
Start Reset 920234 245.5 ky 2.44E+06 1.06E-02 4.37E-05 4.18E-05
921238 4.468 Gy 2.4TE+0B 1.99E+02 2.27E-08 4.22E-05
Half-Walue Shield Thickness{cm) 8.00E-02
Tenth-Yalue Shield Thickness(cm) 2.00E-01 Download & Excel OCEY Separator; | Semicolon "+ | (] Use field qualifier ()
Equivalent Dose Rate Canstant M(mSw maGB/h) 4.88E-04 [ show racistion details
<
SRM 071 U isotopes separated 1. July 18977: Gamma and X-rays spectrum
. U2 U235 B U2 U254 mmmm 92 U236 |
402 e
£
T 2 T o O R e P
=
2
o
=
2
ﬁ wo* Bt A
£ : : : :
w : : : :
10-5 810 R (Y R 1 Y Y .......... .........
méil“ || ‘ s 0 ; ;
0 200 300 400 500 600
Gamma Energy (keV)
w




nclude daughters Cooling Time

r al
= Nucleonica - Dosimetry and Shielding - Windows Internet Explorer, Q@@
v 8] .rch

(€& Nucleonica -

araph Optio

Shielding material

Ph b 0 em

Soures " Shiekd

Source/detector distance (cm)

100




/~ Nucleonica - Dosimetry and Shielding - Windows Internet Explorer,

€ | e nucleonica, com

<7 Favorites i€ Nudeonica - Dosimetry and Shielding f R EESI * Page » Safety = Tools = |®|v

"Cooling" time
[#] Include daughters |35 | ‘ Y ears

Dogimetry and Shielding | Doze rate/Thickness graph (O ptionz Mizture details

Initial source strength Shielding material Dose rate {pSe /h)

Activity(B) v | |5.03E+06 Fh v 1.20E-02

Shiekd

Source/detector distance (cm)

100

Start Resat

Halt-Yalue Shield Thickness(cm) 2.70E-01
Tenth-Yalue Shield Thickness(cm) J.04E+00




D a - Do and ding do plore L
o e |g v nUClEonica, com V| *3 || X |,rf | B
5¢ Favorites | @ nucleonica - Dosimetry and Shielding - M v B) - ] @ - page - Safety - Tools - (@~
BORaZZ6 1600 ky .92E+00 1.62E-10 5 53E-09 4.598E-09 ~
a7 Fr223 22.00m 4 61E-01 3.22E-18 4.14E-049 J396E-08
39 Az 227 21772y 3.34E+01 1.28E-11 1.21E-09 1.31E-08
14 « i Y b

Mrﬂted 1. July 1977: Gamma and X-rays after 35 Years c
B 91 P= 234 @MW 00 Th 231 B 92 U235 [ EEEFRE
90 Th 227 91P2231 e 52Pb214  mmmm 87 Fr223
B 52 Ras 223 82 Pt 210 83 Bi211 26 Rn 219
82 U234 80 Th 234  memm 92 U238 80 Th 230
B 52 Pb 211 W 28 Ra 225 29 Ac 227 mEEE 91 Ps 234m
81 Tl 207 26 FAn 222 mmm 54 Po210 meem 24 Po 218
N 22 Bi210
Q02 B oL
£
g .10-3 T
=]
[=]
| =3
o
E 4
=] L 3 I T | | PR I T S
= 10 :
@ .
”E_I :
—”]'5 L N ‘ | ................ , ................
.m-ﬁ i i i
0 500 1000 1500 2000 2500 3000
Gamma Energy (keV)

Shnw GGranh Settinns |

|

O Excel OCSY  separator: [ Use field qualifier (")

I

eonica - Dosimetry and elding do erne plore O
@\- =[] o jwaw nuclenica,com ¥ 4= [P |[2]-
5 Faverites | 8 Mucleonica - Dasimetry and Shielding - B ) @ - page- Safety - Took - @@-

~

Number of lines (y) 58 ZEPAY 1.49E+05 B

MNurnber of lines (<) 16 ZE.P.G: 1.75E+04

Number of lines {y+X); 74 ZE.P (total). 1.BBE+D5

Download (DExcel (ICSY  Separator: | Semicolon ") v | [F]Use field qualifier (%)
Tissue y Dose Rate (uSvh) ¥
[T s At S

921234 704 by 1.14E+05 1.42E+00 2.39E-03 210E-03

921234 2459 ky 2.44E+06 1.06E-02 4.37E-08 4.18E-05

82 U238 4. 468 Gy 24TE+06 1.99E+02 227E-05 4.22E-05

Download @ Excel OCBY Separator: | Bermicolon () | [JUse field qualifier ()

[[]show radistion details

SRM 071 U isotopes separated 1. July 1977: Gamma and X-rays spectrum|

107 &

£ & 5

B g B

E 4

2 3 :

[ : :

= : :

2 H :

£104 B

E ! :

w : :

107 ¢ ‘ i : :
1065‘||"‘ |‘ inA ‘ i i i
0 100 200 300 400 500 600
Gamma Energy (keV)
~




Gamma spectrum of SRM 071

* Create the gamma spectrum of SRM 071 after
separation

« 35 years later

« Compare those with Cambio File Converter



Gamma Spectrum Generator
without daughter products

Start the Gamma Spectrum Generator
application

Total activity 5.026e+6 Bq
Detector HPGe 150 %
Measurement time 1 h
Start
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35 years later

Options tab

Consider decay transformations
Mixture creation

Cooling time 35 years
Measurement setup i ice cmmmans v 5%
Start o ' LEF
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Compare with Cambio File
Converter

« Compare the spectra with Cambio
« Upload both
* Go to the Spectrum Tab
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Show Graph Settings




Working with Reference Materials

Nuclide Mixtures — Create the SRM mixture

Decay Engine — Nuclide composition today (or
any other date)

Decay Engine — Activity at creation time and
today or any other date

Dosimetry & Shielding — dose rate, gamma lines
at creation time and today

GSG — Gamma spectra at creation time and
today

Cambio File Converter to compare






